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This paper present the comparative analysis of energetic consumptions at soil tillage with classical and soil 
conservative technologies. Using soil tillage systems like minimum tillage, mulch tillage, ridge tillage or no tillage, the 
energy consumption is reduced by (20-50%), comparative with conventional soil tillage system. 
 







 The concept of soil preservation contains a 
combination of activities, measures and technology 
which lead to the soil fertility stage maintained 
without a significant decrease of harvest and with no 
high costs. 
By the soil preservation technology one need 
to understand the measures meant to reduce the work 
volume without having negative influence upon the 
conditions necessary for a normal plant development, 
so that the harvest obtained to as good or higher than 
in the case of classical technologies, and the cost of 
the products to be reduced. 
 This technology covers a wide variety of 
agricol methods with the main goal to keep the 
vegetal waste on the surface of the arable soil in order 
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Within the preservation technology several 
soil tillage were developed: minimum tillage which 
replace  plough tillage made with moldboard plow 
used within the tillage with heavy disc harrow or 
other instruments with no  furrow overturns, chisel 
or  paraplow; mulch tillage (tillage that leaves the 
soil covered with a layer of vegetal waste); soil 
tillage on ridges: ridge tillage; direct sowing - no 
tillage or direct drill.  
The appliance of these methods, to achieve 
a maximum efficacy, this must be made depending 
on the geographical position of the field, on the 
clime, on the physical-mechanical soil features, crop 
type and not at last on the economical factors. 
 
2. Material and Method 
 
The energy consumed in field operations is 
influenced by several factors among: clime, type of 
soil, tillage depth, plots size, work speed, 
mechanization level etc.   
In table 1 the energy consumption is 
presented, expressing the fuel consumption for 
different field operations, data based on the research 
in 11 regions in SUA and other countries in the 
world.  
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Comparing these data with other sources, there can be obtained differences depending on the soil, work 
conditions, work depth etc. 
Reducing the energy consumption at soil tillage, in general and on the sloping ground especially, 
represents a challenge for the scientists and farmers, knowing that at soil tillage execution 25-40% of the total 
energy is consumed for a crop. 
 Even within the conventional system of soil tillage there are preoccupations to reduce the fuel 
consumption: plough depth reduction, alternate the plough with soil tillage using the disk harrow, no plough for 
1-2 years within a rotation crop of four years and plough when the soil has the optimum humidity for tillage. 
Table 1. Fuel consumption for different field operations [1] 
Field operations Fuel consumption, [l/ha] 
PRIMARY SOIL TILLAGE:  
Moldboard plough 17.49±2.06 
Chisel plough:  
     - deep 10.20±1.50 
     - soil loosening 5.80±0.85 
Offset disk harrow 9.07±3.37 
Subsolier 14.59±3.55 
Powered rotary tiller 14.97 
SECONDARY SOIL TILLAGE:  
Disk Harrow after ploughing 6.08±1.12 
Disk Harrow for tillage 5.14±0.95 
Cultivator after ploughing 7.29±2.80 
Cultivator for tillage 7.0±1.80 
SPRAYING AND FERTILIZER:  
Sprayer 1.22±0.47 
Fertilizer incorporation 7.29±2.80 
Fertilizer spreading 9.82±3.27 
SEEDING AND PLANTING:  
Seeding 2.81±0.73 
Seeding with fertilizer and pesticide  4.86±1.21 
Potato planting 8.89±1.68 
Spread seeding 1.40 
No till planters 4.02±1.03 
CULTIVATION:  
Field cultivate 3.93±0.75 
Rotary harrow 1.96±0.37 
 
 
Important reduction of energy consumption is 
achieved by applying minimum tillage or soil 
conservation, when plowing moldboard plow is 
replaced with tillage made with chisel, paraplaw, 
heavy disc harrow or when the classic tillage system 
is replaced with works on ridges or direct sowing. 
In this context, we will present the results of 
several research made in our country and other 
countries, that highlight from the reduction of energy 
consumption to soil processing with minimum tillage, 
compared to the classic system represented by the 
moldboard plow. 
In table 2 there is compared the fuel 
consumption at soil tillage with moldboard plow, 
chisel, plow with no furrow overturn, heavy disc 
harrow and plots on billon for corn soybean, wheat 
and barley crop. 
Compared to the conventional soil tillage 
system, at minimum soil tillage system less 
consumption is registered 44% at billon, 19% at 
chisel, 17% la heavy disc harrow 7% at paraplaw. In 
table 3 there is a comparison between classical 
technology and minimum soil tillage, from the 
energetic consumption point of view, for corn crop. 
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Comparing these two systems (technologies) for soil 
tillage for corn crop, it can be observed that the 
minimum soil tillage consumes about two thirds of 
the necessary energy for classic system with 
moldboard plow.  
In table 4 there are compared the fuel 
consumption at five soil tillage systems: classic 
system with moldboard plow, system with chisel 
plow, with disc, system of cultivation ridges (ridge-
till) and no tillage soil system (no-till), for corn crop. 
 
Table  2. The influences of tillage systems on fuel consumption for different crops [2] 
Soil Tillage system 
FUEL CONSUMPTION 
Corn Soya Wheat Barley Average 
l/ha % l/ha % l/ha % l/ha % l/ha % 
Moldboard plough 97.8 100 70.1 100 89.7 100 86.6 100 86.1 100 
Chisel 71.3 73 60.2 86 75.4 84 71.2 82 69.5 81 
Paraplow 87.9 90 66.3 95 86.4 96 82.4 95 80.1 93 
Heavy disk 2,7 70.1 72 65.3 93 76.9 86 74.8 86 71.8 83 
Ridge tillage 48.6 51 46.4 66 - - - - 48 56 
 
  
Table 3. Comparation of energy required for two tillage systems at corn crops [1] 
 
FIELD OPERATION 
CONVENTIONAL SYSTEM MINIMUM TILLAGE SYSTEM 
[l/ha] [MJ/ha] [l/ha] [MJ/ha] 
Disk 8.69 336.09 8.69 336.09 
Moldboard plough 17.49 676.44 - - 
Chisel - - 10.20 394.50 
Disk 8.69 336.09 - - 
Disk 8.69 336.09 - - 
Spray / Incorporation 7.57 292.78 7.57 292.78 
Plant 5.05 195.31 5.05 195.31 
Cultivation 3.93 152.00 3.93 152.00 
Harvest 12.82 495.83 12.82 495.83 
TOTAL 72.93 2820.63 48.26 1866.51 
 
 
Table 4. Fuel consumption (l/ha) at different field operations for tillage systems [3] 
 
 
 Comparing the five soil systems presented, it 
can be observed that no tillage system is the most 
economical from the fuel consumption point of view, 
with a consumption of about 25% of the total of fuel 




 When comparing two soil tillage systems, 
there are several factors that need to be taken into 
consideration. The production cost is important for a 
certain system, but there are also highly important 
factors as the production obtained and the control of 
soil erosion. A system with low production costs, is 
not appropriate if soil erosion is not controlled and if 
the production decreases down to a point at which the 
net profit are reduced. 
 The number of the operations in the field in 
the case of minimum soil tillage is reduced, 
resulting small energetically consumption, 
Field operations 
Tillage system 
Moldboard plough Chisel Disk Ridge Tillage No tillage 
[l/ha] [l/ha] [l/ha] [l/ha] [l/ha] 
Chop stalks - - - 5.2 - 
Moldboard plough 21.6 - - - - 
Chisel - 10.9 - - - 
Fertilize 5.7 5.7 5.7 5.7 5.7 
Disk 7.1 7.1 7.1 - - 
Disk 7.1  7.1 - - 
Plant 4.9 4.9 4.9 6.5 5.7 
Cultivate 4.1 4.1 4.1 8.2 - 
Spray - - - - 2.2 
TOTAL 50.7 32.1 29.1 25.8 13.7 
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compared to the classic soil tillage. The quantity of 
energy consumed for the fertilization and sowing is 
generally similar for the two systems. The costs and 
energetic consumptions for herbicide application 
may be higher for the minimum soil tillage systems 
in the first years of applications, but usually they 
decrease and reach up to a point in which they are 
similar with the classic systems. 
 Fuel consumption for the no soil tillage 
systems (no tillage) is more reduced, generally with 
50% compared to the system that uses the moldboard 
plow, at corn, soybean and autumn wheat crop, and 
the labor of work is reduced with about 40%. For 
minimum tillage soil system the consumption are 
intermediary between the two systems (no tillage and 
classic), depending on the specificity of each system.  
Based on the research made in the country 
and abroad it can be pointed out that the energetical 






































 with minimum tillage are smaller with 15-20% 
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